The patient, a woman, aged 40, had five normal pregnancies before, and six abnormal pregnancies after, the onset of diabetic symptoms. The case differed from typical diabetes in the following respects. In spite of severe thirst and polyuria, lasting untreated for six years, the patient became very fat, and the condition did not progress in the usual way. At the termination of the last pregnancy the glycosuria disappeared and the bloodsugar became almost normal, although the diet was very little restricted and all insulin was omitted. Insulin had only a small hypoglycaemic effect and the blood-sugar curves after glucose were atypical. The fasting level was raised, but the blood-sugar returned to the initial figure in two hours, suggesting that sugar was being well tolerated in spite of the hyperglyce~mia. A very severe ketosis and a lowered threshold for glucose were present during the last three months of the pregnancy and disappeared immediately after labour. At labour, extreme hydramnios was obvious, and a very large faetus weighing 12 lb. 6 oz. was stillborn. On the fourth day after the labour 10 units of pituitary extract (1 c.c. pituitrin) produced an epileptiform attack and nearly killed the patient. There was a temporary return of the glycosuria, without hyperglycemia, and a transient ketosis. The belief that the pituitary is or was involved is supported by the patient's history that her head had grown larger, and by the definite constriction of the temporal fields of vision in both eyes.
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It therefore seems reasonable to conclude that the disturbance of carbohydrate metabolismu was not due to disease of the pancreas causing a deficient production of endogenous insulin, but to the antagonistic influence of a hyperactive pituitary gland associated with repeated pregnancies. This is a record of a case of atypical diabetes occurring after multiple pregnancies in a woman in whom the condition seems due to overactivity of the pituitary gland. Although it has often been suggested that a form of diabetes, with glycosuria and hyperglycaemia, might be due to excessive overactivity of the hypophysis, which is known to be more active than usual during normal pregnancy, clear evidence on this point has never been obtained. Most of the cases reported have not been studied closely enough to show in what respect they differ from ordinary pancreatic diabetes, and in none has there been any direct evidence from which pituitary involvement might be reasonably deduced as the cause of the diabetes. For a full discussion of the subject readers are referred to a recent article by Lambie [1], who reviews the cases of this type already on record and the theoretical basis for believing them to be due to hypophyseal implication.
It has been possible to study the present case closely and. to obtain a clear history from the patient who is, fortunately, intelligent. A general description of the history and course of her disease will be given before going into details of the more interesting and significant features. D-THERAP. 1 GENERAL HISTORY AND COURSE OF THE CASE. The accompanying tables give an outline of the case. TABLE I.-MRS. H., AGED 40 (IN 1927) . Date :-1911 Date :- 1912 Date :- 1914 Date :- 1915 Date :- 1918 Date :- 1919 Date :- 1920 Date :- 1921 Date :- 1923 Date :- 1924 Date :- 1925 Date :- 1926 Date :- 1927 Babies The patient, now a woman of 40, weighing 13 st., weighed about 8 st. when she married at the age of 24. She had a rapid succession of five normal children, weigiling from 7 to 9 lb (see Table I ). In 1919, between the fifth and sixth pregnancy, the patient became very fat and very tired, and suffered from thirst and pruritus. These symptoms continued, sometimes in an unbearable degree, until 1926.
She had during this period one miscarriage (twins) and three enormous stillborn children, weighing from 12 to 15 lb. On her admission, in July, 1926, to the South London Hospital for Women, the urine contained much sugar and also ketone bodies; this condition was easily controlled by diet and 10 units of insulin, but the bloodsugars were apparently not lowered below 0'2 per cent. when she appeared to be five or six months pregnant, and again much sugar and acetone bodies were found in the urine. She was readmitted to the South London Hospital, and the few blood-sugar estimations were about 0 150 per cent. on a diet of 69 C., 68 P., 120'F. and 45 units of insulin a day. Traces of sugar and ketone bodies were then present in the urine, and she was transferred to King's College Hospital for further treatment and supervision of her pregnancy. I am indebted to Dr. Margaret Thackrah for the records of her condition in the South London Hospital. She was observed for a fortnight as an out-patient. Sugar was constantly present in the urine, although the blood-sugars were not above the normal kidney threshold for sugar. As the ketosis seemed to be constantly increasing, she was admitted as an in-patient. The uterus was very large and hydramnios was present; on account of this it was difficult to be sure of the exact period of the pregnancy. The fcetus was alive and active, but the mother was weak and sleepy and had considerable swelling of the ankles, although the urine was throughout free from protein. To counteract the ketosis the carbohydrate was raised to 150 grm. a day, but in spite of this a strongly positive ferric chloride test persisted, and only disappeared when the insulin was raised to 66 units a day. During this time the blood-sugars were little above normal, although traces of glucose persisted in the urine, and these were, definitely proved to be due to a lowered renal threshold. The trebling of the carbohydrate made little difference to the blood-sugar level and the glycosuria, as it would have done in a typical case of diabetes. I felt that insulin caused an unusually small fall in her blood-sugar, and should have liked to see the effect of omitting it. But such an experiment would have been unjustifiable in view of her heavy ketosis. She remained in the same condition under treatment as an out-patient for the next fortnight, and then was readmitted as labour seemed imminent.
On readmission the blood-sugars were normal and the urine was free from sugar, but the ketone bodies were very abundant. She was kept on her usual insulin and diet throughout the day of the labour. She developed slight but definite hypoglycoamia for the first time in the middle of labour, probably due to the hard muscular exertion. Extreme bydramnios was present, and an enormous stillborn baby was delivered with great difficulty, after instrumental interference lasting threequarters of an hour, under ether aniesthesia. The baby had been alive up to the end of labour, and was found to have died from cerebral hemorrhage from a tear in the tentorium cerebelli (weight 12 lb. 6 oz. September [22] [23] [24] [25] [26] [27] [28] 1927 October 5, 1925 Immediately after labour and the anesthetic, the blood-sugar as raised, the urine contained a trace of sugar, but far less ketone bodies. The morning dose of insulin was omitted, and, as the blood-sugar was nearly normal one and a balf hours after the mid-day meal, no further insulin was given. Next day the urine was sugar-free and contained not a trace of acetone bodies-a most remarkable change. The blood-sugars remained at about the same level as in the eighth month of pregnancy, when sbe was taking large doses of insulin. The urine remained sugar-and acetone-free on her full diet until a dose of pituitrin (10 units) was given on the fourth day after labour, because the uterus was lax and slight haemorrhage present. This produced an alarming and extraordinary condition, which has been recorded in more detail elsewhere [2] . Within ten minutes she had violent diarrhoea, became ashy pale and collapsed, and soon went into an epileptiform fit, from which she awoke in a condition of great mental confusion. Severe generalized itching and amaurosis were present and lasted one and a half hours. During the fit she was deeply cyanosed, the pulse was almost imperceptible and the systolic bloodpressure 70 mm. The blood-sugar rose to 0O186 per cent. two and a half hours after the administration of pituitrin, although no food had been given and she passed a considerable.quantity of sugar (about 2 per cent.) and a trace of acetone that evening. For the next few days she continued to pass traces of sugar (glucose) although the blood-sugars were very little above normal, so that a lowered renal threshold for sugar was again present. This condition disappeared a week later.
Four weeks after delivery, the blood-sugars were slightly raised, but the urine was entirely free from sugar and acetone, although she had been on no insulin and was eating a diet nearly normal in carbohydrate, omitting only sugars, jams, etc. She was feeling very well and overjoyed at requiring no more insulin. She is to be sterilized at her own request in another month. She still remains very fat at 13 st. 31 lb., a gain of 2 lb. in the last fortnight.
No diabetes is present in the family, and the patient has had no previous illnesses. Wassermann reaction: negative. SPECIAL FEATURES OF THE CASE AND THEIR SIGNIFICANCE. This case presents several interesting features which will now be described in more detail and their significance discussed.
Differences from a Typical Pancreatic Diabetes.-Unfortunately the evidence of the early stages of the case is very incomplete in the record of blood-sugars and other facts which one would like to know. But from the patient's history of the degree of thirst and continual pruritus from 1920 to 1926, it is legitimate to conclude that the diabetes must have been severe and the blood-sugars in the neighbourhood of 0 3 to 0 4 per cent. because these symptoms quickly disappeared when the blood-sugar was reduced only to 0'200 per cent. In spite of severe symptoms and lack of treatment for six years, the patient did not waste and the disease did not progress as a typical diabetes does in a young woman. It is also remarkable that she became pregnant five times during these years and that the pregnancies went on to term, when the death of the babies seemed due entirely to their enormous size and to the difficult labours. Her condition responded easily to treatment, and indeed since the last pregnancy the patient's carbohydrate tolerance is very high-without insulin-and her recovery is almost complete. This condition is very different from a diabetes due to primary pancreatic insulin deficienepy, but falls into line with several cases of pituitary diabetes in which a well authenticated recovery has been reported by Ellis [3], and Cushing [4] and others. In these cases the defect would appear to lie not in a deficient insulin production from the pancreas, but in the antagonistic influence of the pituitary gland, a fact well established in physiological experiments in animals [5] and in man [6] . A normal carbohydrate tolerance may often be re-established when the latter influence is removed.
The Response to Instulin and the Level of the Blood-sugar.-During the period of close observation in King's College Hospital the patient's fasting blood-sugars were remarkably constant at a comparatively low level (0'16 per cent.), and the fall after large doses of insulin was not great (Table III) . Moreover, when the carbohydrate was trebled there was little difference in the blood-sugar level or the glycosuria, compared to that in a typical severe diabetic. The same feature was seen during the period of readmission to the South London Hospital when a change from 17 to 45 units a day made no difference to the blood-sugar level. When 15 units were given to the patient without food, the fall in blood-sugar was far less than in the average diabetic (Table V) . Altogether the amount of insulin seemed to make little difference to the level of the blood-sugar, although on account of the heavy ketosis this was not put to the proof by stopping the insulin during the pregnancy. The various blood-sugar curves (Table V) are all of the same type, and different from the usual diabetic curve. The fasting blood-sugar is raised in all of them, but the hyperglycaemia caused by 50 grm. of glucose is not great, and in two of them the blood-sugar has returned to its fasting level in two hours, a feature never found in an ordinary diabetic, except after starvation. The patient therefore appears to tolerate glucose in an almost normal way and is merely living all the time at a raised blood-sugar level. The fasting R.Q. of this patient was 0'91.
Ketosis.-One of the most striking features of the case was the severe and persistent ketosis which developed during the pregnancy. This is a well-known phenomenon, and it is recognized that normal pregnant women often have slight ketosis and tolerate fat badly, and that pregnant diabetics are liable to a very severe ketosis. During the eighth month the patient was drowsy, had a strongly positive ferric chloride test, and an alveolar C02 of 4'6 per cent. on a diet of 55 C., 65 P. and 120 F. That is a fatty-acid to glucose ratio of 1'32 to 1 which keeps most diabetics free from acetone bodies. A raising of the carbohydrate to 150 grm. (F.A. to Gl. ratio, 0-68 to 1) made little difference to the ketosis, and it was not till the insulin was increased to 66 units a day that the ferric chloride test became negative for a time, although the nitroprusside test remained positive throughout. This ketosis continued to be severe right up to the beginning of labour in spite of the high carbohydrate and insulin, was already less one hour before the child was born, had disappeared completely on the follotving day and remained absent, although the diet was kept the same and the insulin omitted. A trace of acetone appeared again after the " pituitrin attack." There had never been any sign of toxtemia or liver inefficiency throughout her pregnancy, and such an immediate and profound change in her metabolism is very striking. It is difficult to offer an adequate explanation for this sudden disappearance of ketosis, as several factors may be involved. It does not seem likely, however, that such a change could be due to the rapid recovery of a functionallv inefficient liver. Another possibility is the sudden removal of the drain of carbohydrate which the fketus had been using and which again became available to the mother aftet labour. This drain is an unknown quantity but has been estimated [11 approximately at 50 grm. per day. If we subtract this from the 200 grm. of available glucose given between August 13 and September 14 it still leaves a fatty acid 138 *92 glcs ratio = -grmn.=glucose 150 1 theoretically ample to prevent ketosis. Then the fact that from August 18 to August 31 the increased insulin greatly reduced the ketosis without affecting the sugar excretion does not suggest as a complete explanation too high a fatty-acid to glucose ratio. Another possible factor might be an endocrine overactivity during pregnancy, stimulating unusual katabolism of fat and leading to ketosis, a factor which might disappear immediately after labour. In this case the effect of a dose of pituitrin on the fourth day after labour in causing a slight transient ketosis suggests that perhaps the pituitary is the endocrine stimulus, a view which Leathes and Raper [7] have already put forward. We shall see that equally sudden changes in the renal threshold for sugar in this case seem to be due to pituitary extract.
Variations in the Renal Threshold and the Effect of Pitutitrin.-The changes in the renal threshold for sugar are very interesting in this case. In August, 1926, the renal threshold must have been slightly raised, as the patient had no glycosuria, with a blood-sugar of 0-2 to 0-23 per cent. Glucose appeared in the urine about the sixth month of the last pregnancy when the blood-sugars were below the normal leakpoint. This low threshold, about 0* 13 per cent., was proved in King's College Hospital to be present during the last two months of pregnancy and the threshold became raised again immediately after labour. This is a common enough finding in my experience, the renal glycosuria of pregnancy is usually present only in the latter months of pregnancy and disappears within seven to ten days after labour. What is much more interesting is that the lowered renal threshold reappeared immediately after the dose of pituitrin and remained low for ten days at about 0@ 120 per cent. (see Table V -experiment on September 28, 1927) . A fortnight later the threshold had returned to a normal or slightly raised level as previously.
The cause of this temporary lowering of the renal threshold in pregnancy is quite obscure. In view of the reappearance of a low threshold in this case after the dose of pituitrin which upset the patient so much, I would suggest that the pituitary body is concerned in the production of the renal glycosuria of pregnancy. This suggestion is supported by observations on a case of diabetes insipidus (pituitary deficiency) which also commenced in pregnancy. I found that she had a very high renal threshold for sugar and that the blood-sugar rose from a normal fasting level to 0X336 per cent. one hour after 50 grm. of glucose without any glycosurla appearing. Unfortunately she objected to much investigation, but the effect of pituitary extract given as a nasal spray seemed to be to lower her threshold for glucose quite definitely. The effect of pituitary extract on the renal threshold for glucose might be profitably investigated by perfusion experiments on animals. Hydramnios and Large Fatus.-Hydramnios, a common feature in pregnant diabetes, was present in an excessive amount in this case. It depends on the degree of maternal and fcetal hypergJycemia and is usually absent if the blood-sugar is adequately controlled by treatment. The large size of the fcetus is less common but has been reported several times L8 9, 10] and is a feature mentioned in textbooks on the subject. The sudden change in the present case from six normalsized babies to four enormous fcetuses after the onset of diabetes is very striking.
Two factors might be at work to produce these large babies. First, if the mother's diabetes depends on an overactive pituitary, as is suggested in this case, this excess of pituitary hormone might produce its usual effect of gigantism in the growing fcetus. Secondly, the excessive size might be due to overnut4ition with sugar: this appears to be the more probable explanation. Otherwise one must presume a pituitary basis in all thQ other large fcetuses reported in diabetics, of which there is no evidence in the case records. If the fcBtus is presented by the mother with two or three times the normal amount of sugar, it must grow abnormally large if it deals with this sugar adequately. There is clear evidence that under these circumstances the foetus may produce an amount of endogenous insulin far exceeding the normal. because two such cases are reported [10, 11] in which the islets of Langerhans were hypertrophied to twenty to thirty times their normal size. The probable reason why so few large children are reported in cases of diabetic women is that few pregnancies, especially before the introduction of insulin, proceed to full term unless they are adequately treated. Such treatment would reduce or prevent hyperglyctemia, so that the fcetus would not receive excessive nourishment.
Direct Evidence of Pituitary Involvement.-There are no obvious signs of acromegalic changes in the bones of the face or extremities, no enlargement of the sella turcica and no headaches or anosmia. The patient is perfectly certain, however, that her head became larger three years ago and that she required considerably larger hats; this evidence from such an intelligent woman as the patient is of some value. No retinal changes can be seen, but the fields of vision show marked constriction on the temporal sides, such as is associated with hypophyseal enlargements or tumours. Fields of vision.
The basal metabolic rate is + 15 per cent., which is within normal limits.
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Variations in volume after meals were very characteristic of pituitary disturbances. It was important that these should be recognized, as a seemingly norrmal blood-sugar might really represent a hyperglyciemia when allowance was made for dilution. The milder forms of this condition constituted one variety of so-called renal glycosuria which was particularly common in pregnant women. It also explained some of the unusual effects of insulin when a pituitary element was present. In his opinion the chemical and physiological interaction of insulin with the secretions of the ductless glands accounted for most cases of apparently unusual resistance to the effects of insulin, and consequently he considered it dangerous to push the dose in an attempt to control the hyperglyciemia aed glycosuria.
An Insulin Resistant Case of Diabetes. By R. D. LAWRENCE, M.D.
A CASE of insulin-resistance in a young diabetic man is described. The diabetes was severe from the onset in 1925, but was controlled by 40 units of insulin a day and a diet of 35 C, 38 P, and 83 grm. F. The fall in blood-sugar after insulin was ncirual at this time. A year later he required 100 units on the same diet and six
